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Three schbol systems \were exaiinea_ to assess issa 
.pertinent tb iicfbcompat^f innSvation^^ and to ^"^ ^ 

detertine whether a revoi«t£|n i* eiucation was taking plase, because 
of this new technology, i case study approach was usedin this 
exploratory analysis in or a^ fbtir^ \ : . . 

levels: stuaentSr-aaaini^^ tjBchnolocry specialists, and the 

«r«Munity . The three sites chosen fjir the stuay were selected on the 
btsi's of the aiversity of their geogrmphic lpcatioa^^a^ the type of^ 
§chpol population setvea** It wfs aiscbvere 

to adapt aicrbcbiputer use. to their byn abalSr needs, aSd wSys of 
operating. Sit houg^ several coMon trenda to 

svlsteis studiea^ it^« bn their own 

wf 11 not proaote an^ pa^ticul^ar. putcopes, and their iapact will 
depend largely on the edticationai context in which they are eibedded. 
\ paucity of research^ literature on the ^udatlcfeal and defelbpientai 
consequences for children using, iicrbcbil^uters is .in^eated. (BBB) 
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ISSUES RELATED TO THE QF CBMPbrTER TECHNSLBQY IN 
SCHOOLS: - ^ 

— ^ -f-""^-^ 

• " •' ■ 

There is. much excitiment about the potential of - micrbcoih^ 
in education., there are * some - oho ^rgue^ that thes^ poi»rful>^ 
engdging/' petftdnal/ ^nd relatively ^rtBupBrisisre machineV mifaq 
decentralize education; .plicin| dec al>out it squarely 

iTt the hands of students^ and teachers. > OthjSrs Vlaiin that miciros 
can greatly expand cfii^i^^^ cogniti>« capacities. Some think 

7^ they uiill ch^mg^ the nifur:© of the social interaction in tfte 
classroom. 

. \ - - . - ■. 

Schools ^ are buy itfg micrp^pmp^ters at a rapid rate, Yeti with 

'\ the exceeptibn Jbf :anecdbtal ep we dptl't feally know^xhow 

microcomputer innbya'^ons ar^ taking place in schbbls. In -fact* 

loe don^t even lcnb» what are the most important qu.estibns tb ask 

about this neuf 1;echnology. ^ 

- Nithin this cont'ext pf bc^th excitement about "the potential for 
' inicrbcbmputers as well as\ ctuestibtis about their diffusiron. and 
effective use/j in schbbl isystems> we examined just how this* 
technbiogicad inn^ in^ three ^ very different' 

school system^: The purposp of our study was to discoyerthose 
iisues and questions which would constitute a research agenda. 

_ \ _ _ ■ _ _ ' • ■ . _ . _ : J_ ■ ■ :j _ • 

^ Ours was a- careful Ibbk at three school ' systems which could 

infbrmv^us about emerging' is^^ ^ Since bur goals were 

• .expio'^atory we used case study methbdblogy^^ We wanted to 

* understand a few school systems in depths to obtain as^^^ 

k' pic-^re as possible of each \ microcomputer innovation. . Me 
assumed ^ that^/ cbmparikp^ sites wojuld yield trends for 

• future' study.. ^ ^ ■ ' 

. If ^their^ was one general question in the back bf bur miirids as we 
conducted this study it was:. I is ^there really a r 

- taking place ^n education as a ^^esult^^ of this new technology? We 

. emerged with l«i h«3lthy respect \fpr tht ability of school systems 
to jassimilatei irinbvatibhs t thieir bwn\valuef ah^^^^ of doing 

things> as iiell as'/n^ith the senseX that th^r* were some 

\potei^tiaiiy"^pwerfbi qjh 

111 .planning piir researc i^ order^** understand 

a techliblbgica]^ innovation andl its impact on^children and 
teachers^ in classrbbmsi we had tb^gb bey^ond the clissrc^m. t])erf 
are at least ^buf levels or cbntexts within which fan educatibnal 



innovation taiqei p^a'ce-^^a common it^ school syitem*^ a schbbl 

and a classroci^. Decisions whicbl^are made> eventsV^whi^h occurj^ 
and beiCefs wif^ch are t^eld at ; each level .ma 
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thf nature and scope the impact of tlie computer pn children 

-and teachers in classrooms; - 

.* ' ■ ■ • • .• *■ • . ' 

Therefore^ uie collected InformatiD^ ^t>Dm all of these cdnteocts 
f^T* *»ach community liie visited. He f^lbke uiith ^cbnununity persbns# 

f im^l^^d ina ^rent^s^ ^ fe^tar^ l^^j^^^i^^ memfeer s^-: -local :com^^^^ 
business people^ politicians^ and • tjournalists. We ititervieioed 

, people at ail ; ie^ of the school sigsteni—district 

admirtlstrStors* • school administrators^ - computex ' resource 
personneii^ media specialists^ teachers and students. • In 
addition^ . ee ^ observed students usin§ ; micrbcbmputers ^ in 
classrooms^ : computer, resburce rbbms« me^dia centers and 
af ter-*schbbl : clubs. Finally^ we' collected . recent ' newspaper 
articles " related to the school systems as well as documents 
published by the school system^. In alii we- interviewed • 80 
teacher5i_30 students* ^4 school administ^atdrs>. 14 district. 

^iadfliirristrators/ 8 technology specialists^ I and/ 10 ^community 
persons. In addition^ uie conducted 51 bbse-hyatibns of students 
usitig .micrbcbmputers. ll 

- ^-^-'^ . " ■ ' ■ . ' - ' ' \ : '. ' - 

We brought multiple perspectives and r skills to our 
/investigation. Our staff included a sociologistf> educational 
psgchplogist/ cognitive/deyelppmenjtal psycKblbgist^ Ncurriculum 
specialist and educatibtial techtiblbgy special!^. iy V 

We chose our sit^»_ in order to m^^imi 2 e^ divers^ of 
ge:ographic location^ of school popoiatipns seryedi of goals for 
implementations and of applications. All' sites^ had been using 
microcomputers at both elementary and secondary^ levels for up tb 
two years. As it turned but« the schbbl systems we chose all 
began time^shared instructional computing in th^e 60^s and^ a^e 
still , using terminals fo-^^ purposes. This report* however* * 

will focus only on micros andi t^eir use. ' - • 




Our first site is a large cTt? in the southwest* which we call 
Salernoi _ the second* a sbmewhat smaller ci'ty in the midwest* 
called Granite; and the third* a small northeastern; suburb* 

called Greenview. In this paper '__ the microcbmputer 

impleKnentation at each ■ site is described^ briefly* follo^wed by ^ 
discussion of some of th;e trends* c^uestions and issues whlch 
emerged. this is a preliminary .repb-ht*^ based- on data- cbllected 
from iOctbber thYbugh December* 198i. ' Data analysis is still in 
progress* and persbhhel from each site have not yet reviewed 
their case studies. ^ 

V ^ SALgRNb ^ 

_ _ __»_ 

Salernb presents a mbdel bf an innbvatibn in which authbrity arid 

resources are centralized. It is a carefully plaitfied 

innoyatibn*^ 91th explicit curricular goals. It taices plice 

primarily outside the classroom*, and in this sense is peripheral 
to ongoing classroom life. 



• ' " * ■ ) : i ' ' - - 

Salernd if a* major soutftiiiestern city* of about SOOiOOO in a 
^ metropblitan area of ab*^t J* 5 million. ' I*s pyb.lic schddl 
system serves 12^/ 000 / children. Insuraj)ce> .banking and 
technology make up a y^ignif icant porti^ tfie economy.^ The 

oe^ithiest residents /in the Afetropolitan area^ iiyej in_suburbs 
~ urith" thei"r~ own srchotfl sij^emsV" leavtng ^^a city~ popata^ioft of' 
primarily middle anid/ lower income residents. 

.Although;^ the metropolitan area has been increasing in 
popuiatioTii^ the^choot .system itself has lost a considerable 
number of students (estimates irangf - from 25* 000 to 56> ^O). 
a res-ult of a bussing program which was instituted in response 
to a desegregation prdcr^ many middle class majority children 
were sent_ to T private sjchdpls an^ many f ami li is moved to the 

^uburbs^^^ThuS/ the city school system is largely minbfity> . uiitii 
appro^^ately 45 percent Black> SO ^ percent Hispanic and 35 
percent/WSite^ children. • 

^Thi highest cyrr#n.t priority of the Salerno school system is 
raising its students' scores on ^ta'te and national standardized 
tests. Its . stodents ' have not done, well nationally ote by 
comparison^ with other cities in the, "state* although the most 
recent ^scores represent some improvement.^ in t.he^ last ' few 
yearsi therefore; the sc-hool system has '^placed great emphasis^ on 
basic skills. Df tailed, baseline objective's . have, been established 
in iiiari^ curricular areas. ' 

The mxcrocomputer innoyation began in Salerno as a w^- of 
enhancing tfii basic skills of students who were bej^w gTade - 
level. A -superintendent, enthusiastit about innoyation and. 
technology betafi the development of software within the schpof 
district. The instructional design group was- to produce - 
comprehensirve basic skills packages which could provide. dT^ill 
/ and^ practic.e f or . students whose ^p erf orm^ was belbw^ grade 

level. This sof 'Sware deyelopment op represented ^a 

large commitment of funds and resources on ^ the part of the 

> district. ^ Last year the instructional employed 24 
full-time staff at a cost of almostL*600; 000.. Of this almdst'^ 

^$400# 000 came from district fund?. * The rest came from Fedjeral 
mpnxes. These, technology and curriculum specialists have 
produced a -fc-f math sk^ package and are developing pacijEages 
in reading and higher order math skills. 

The k-8 math package^ currently 11% use in 60 of the ISO 
schools in the >>district. Three hundred TRS-SO cVmpu-^eri were 
purchased with Title 1 and state cbmpensatdry education funds 
for this basic skills program> and 300 more are^expe.cted in the 
system jthis year. Because of the source of funds> the use of 
micros is limited to those students who ^are bel^w grade level. 

The administrator in charge of micros is the assistant to the 
math coordinator in the^^d 1 strict. Sh« places micros in schodls^/^ 
is in charge - of training for teachers and aixles> and provides 
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iriformation atld support t9^< schools as needed. 



■fo^: 



Micrdcpipputirs iir» being used in fiigh scho^s fOT^ programming 

and literacg^^Rile at tfee io^er grades^ ihe microcDmputer in 

Salerno is seen as a curriWular tool, riither thary as itself an 

~?J^J^^^-^H^:^=z?*?*fc: :i k tft^ough / 8th^ gt'fde ttie 

computer is for practicing skills. \ 



In most fchbbl^ the mi<rps are located in a resource room> 
students ledve tfieir classroom^ work raith th/em for about 50 



and 



minutes a ^eefc 
sequenced/ and 
i evel ind Icatid' 
teachfr. Thesi r 
the students use 




The. Entire CDmputationaly curriculum is- 
^ts are assigned to practiyte a skill at a 
eir classrdpm teacher or ^ by a Title I 



e room 
micrds. 



teachers supervi)se aides who help 



Teachers and aides were trained to use the micros during a 
.special workshop, theg learned to load and ruri a .prdgram« tiduj to 
select practice problems for students^ hdui >to keep ^^ecdrds^ and 
hout studet)ts uiere td type iti t'heir fespdnse^^^ They also learned 
the scdpe and sequence of the^cdmputer-^base^ how the 

different strands are organized^ . wha^ the /different! levels 

and ho^ they re|ate_ to the. classroom curricuium.. 

teachers reported that this traiifing was/ adetyate^ 



felt comfortable . with _ the niicrdcdmputerj 
was a valuable instructional tadl. 



arid that th 



Since the^sami^baseline objectives guide of the 



sdf tware and 
relationship 



tne ciassroom math corriculymi there 
between worJ( in the classroom and in 



Uotk on the micrdSi 



hdweve 



are 

Aides and 
that they 
ey felt it 



isi an overall 
tfhe resdurce 
. did hot 



centers on the micros, 
necessarily coincide temporally with related work- in the 
classrddm. ft tdncept could Be ihtrddliced in class /iqng before 
it was practiced on the miprd. 



What -are f he . effects of the micro matH practice dn/ students in 
Salerrfo? No . one «ktidw&. /Th^ teaclprs felt it was^ tdd sddh to 
tell; and^ th^e schddl system iiad hdt yet cdhduc.ted . ai^ evaluation. 
Clearlij the expectatidn is that the practice and additional time 
dh tas^. provided by the t.echnblogy will prove effective. 

Me observed "a rahu of involyeiiiefit^ and" enthusiasm as students 
worked with c^mputtf^. Sdme students were interested and eager>'^ 
dtherSx seemed* bdredV dr resistant. The work ^s done dn a 
strictly individual ^^asis> so there was no oppor^unity;> f or ' 

social interaction. sbrne^* of the students tiie r bbs^ved/seemed 

chaiienged- by what th>ey were doingv phile others secerned to need , 
instruction in the computational pro<»ayf e*. rather than practice 
with, it./ If children were cdnfus#d> ^hey tend'ed* td flduhder or 
guess randdmly in drder td jhdve the prdgriam albhg> although 
sdMttimes a teacher or aide fecdghized^ and responded to ^ b 
student*^s need for InstT^uitibn. ^ 



:1 

I 
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When itie tallied the use of micros by sex^P uie found more boys 
than girls^ using ttre' micrbs in all grade levels. The ratios^ 
however* ^were not large, - In addxtxbn* tue did not visit enough 
high schools to malce a judgment about the extent of sex 
differences there. ' - . > 

- _ _/.-■_ -_ - _ ■ ■ - _ _ ■ -_- - ^ - - - _ 

To summarize/ Salerno is a model for «^.usin^ the micrpcdmpyter as 
a mode/for delivering curriculum. It is carefully p*lanned> 

consistent^ith the priorities and goals of the school system^ 

and rep^reseDts a large investment of resources on the part of 
the . school system. It could affect test performance of l^r^e 
numbers of children in the school system uiithout directly making 
any ki^tids of changes in regular classrooms. 

Th^ Salerno model could dramatic a hange staffing patterns 

and instruction in the district. As indicated earlier* other 
large packages of, software are -currently under? 

deveidpment — readingand 'higher order math skills. These are 
going beyond drill and practice and taking dtl tutorial 
functions. In the future^ it is possible that large portions of 
the^ curriculum could be delivered via micro. If so* • then the 
aides ^ho assist c^^iidren in^operatrng the micros and the 
resource teachers oho supi^rvise the delivery of ctimputerized 
instruction could ta^t on greftly incrteased impot^tance in the 
system. Teachers then *iiiould liresumably .become -managers of 
instruction uiho focus on social skills and' higher level 
conceptual development uiith theicr students. The effe^cts of such 
a^ _ t^hr ee-t i er ed _ sy stem < ma st er teac h er s*j- sup er vi sor s * o f c omp u t er 
instructiom aides of computer instruction) on education can 
only ;be speculated about at this point. Mhat is clear* hollleyer^ 
is : that in suLCh a system the creators of Idftiiia'he uiill becdme^ V 
td a significant degree^ thecreatdrs of curriculum. 



Our second sitei ' ^anite« is ^ model of innovation in uihich some 
resources and authority are centralized^ but in uihich actual use 
and decisions abdut use; are decentralized.' The innovation is 
Idbseiy, structured/ 7 mitliout explicit policies' or curricular 
goals. 

Granite is a * city i^^f 370« 000 people in the midtiiest. Its^ma^or 
industries are agri-*pii-sinessf techndldgy and insurance. The 
city , has a varied . pdpulatidh> including t^hites^ Native 
Americans^ Asian Americans: and Bracks. All socioeconomic groups 
are represented in ^the city. itself: THe school system is about 
30% minority. v 

The schddi system has Idst iarge numb¥rs of studetits due to a 
declin#^ in_ the schddi age jp^dpUlatidn. The system has shrunJe 
from 70# OOO to 41* 000 students in the last i2 years~a decrease 
of greater than 40%^ With that the system has had to decrease 
staff: and tighten 'its belt. Like Salernd* Granite has been 
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Ufidirv a d#segrffgati«fi ordir. In Graniter hom^ymv* * there has 
bian little mpvtment to pt:?ivite schools aii a result. ; V 

The ©ranl^^e^ values diversity and provides^ fliany[ 

idtJcationai options^ There are fully eighty - different eleme^targ^ 
-edocat ionai pr ^gT^am^^^fa^ ct^ panat ^^^^ Sy^- jh^ase ^or ^ th^eli^ 

childtfn. \4h i-Ie^ there are some agreetf-upon^yrricular goal%V lERe\ 
system does not specify detailed ob jectives. « Standardized tests 
are used early in the year f or diagnosis^ t^ather than' for 
accountability and evaluation at the <en(i of the year. 

There aye currently Apple computers in the citu system*^-40 

^uffied bQ st^hqolsi pui^^nased^ out of op^erating funds ot\ aith'grant 
mdiiies/ %nd 40 "Idaners" dumed byith# distrirt an^ v^oaned td 
schddlSe^ req^yests from teachers, ifiicrbs. are it^23 df the 

distri-cts^'* too sc^hools and bthep^i^structibnaLl - sites. The 
computers a^ ^ana|ed 5y a computer in 
the of f ice ^f ihe math curriculum special for the district. . 

Tha computer resource teacher processes requests from teachers 
for machines^ m^ teachers' re<iuests for help uiith the 

machines or iiiith related 'ciirric and cdnducts uidrkshdps and 

other forms of teaclier training^ 

A unique feature of the ©ranite system is a state organiza^tion 
uihich coordinates and facilitates instructional computing at all 
.devels of ' education * in I the state^. • ' This central computing 
brganizatibri prpyides teacher training^ as uiell as_ Apples at 
discbunt prices. Iti addition^ it^malces available sbftuiare uihich 
it' haY evaluated/^ and in \sbme cases r^ and_ deyelbped/^^^^ 

all public schools at no cost.^ The Qraniie^^^ schools us.e this 
sdftuiare/ rand supplcrment *it V raith some ohich . iijcaiiy produced 
and some which is purchased j^ommerciaily. ' % 



bbth. state and city levels there _is a fbrnmitoient to cbrnjiuter 
' l4tiS*aty*^^; b and^equity of _access ^ ^tb computing^ 

But neittie^ at the sia^e ^nbr _^the city' level' are the,re 

centralized policies about the u;ie ' of the microcomputers.- ttee 
micrbs are seen very brdadly*|is a resjDurce for tea^hers^ tdhich 
teachers can use in itiy ulays they consider apprdpriate^ 

Tfie micrbMmpoter_ iHnoyat in granite in 1979^ There 

mas both' grass roots and dis^tr^ict interest in pore ha^^ 
even 'befori they jtferi ayailabie as free-standing machines.' the, 
'central cbmputing draaniiatidfi acted as a catalyst for vl^he 
purchase^ bf micrbs mth its - decisibn to cbti^act with Apple.- 

This meant that schbM districts cbuld buy Apples at a 

discbont and that sp^fixttiare wbSld be ^prby for' Apples^ At 

that, point the math specialist and central ; administrators 
decided td jpurchase che Idaner i^pples. • . 

I^-is' di^f xcui^ and: characterize urhat tiie s^aiii iff 

Oranite^ SiS^B uses«^ gb*isr_ and . set±ings^_^we7^ varied^^ 

Microcompotfer applications ' inctud^ programming^ :/ drill and 
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7. 



^ 



praQtice« /^sxinulations and games; ^eacfiers* goals for ;the 
inlitrpctiDgai . use of the micros v^rq from giving students 
something that^s fan to do when theg've cjomplete^ their utork to 
achieving cpmputir literacy , to enhan logical thinking.. The 

micro prcxvides Title I remediation for belditi— grade students; > as. 
biell as -ef^richment- f or high\achie 



• 




The initiative fbr getting micros .into schools is.^ taken 'largelg 
. by^ indivitiuil teacher.s and« in some cases medi^. specialists. 
They make J^e^ulsts to 'the computer resource teac>fr or write 
grant ' prbpbsals. Most db^ their bwn computer— if rioted work 
erithusiaStxcally. But it is unusual tp find a teactfer Mho 'takes 
an activS role in broadening the innovation by involving and 
^uppjorting other teachers. Some teachers have been' jjd^ 
cpmputer-related assignments jLn order to keep them in^\he 
system^ and not all of these are " yet sufficiently trained f&l 
that '^drk. In general* the demand fbr training by .teach#rs 
seems to ^exce^ that which caA supplied by state and Ibcal 

resource ;per^bns. ' = . ^ - - 

In -ih# elementary schools we visited micros were used primarily 
.at thej intermediate grades^ 4-*£. . He saw them used in media 
centers^ Itallwaysf resburce rbbms ^andT^ bccasibnaliy« in 
classrbbms\ Programming has becbme part • bf the curriculum in 
many, s^fibbis f^br_ this upper elementary * groups Tfie least 
extensive use of micros vwas -i^ the junior hxAh schools. There 
we - saw micros used in an aftei^r-schoQl progranming club for 8th 
•and 9th_gf^d^ers^ and fbr Title X remediation ijfi inath and -^I'anguage 
arts. In the seniar^high schbpls there is mbts| extensive use of 
micrbs. ; 'There tfi'e use in confined almost ' exclusively^ hbwever# 
to classes in mati) and ^business. \ ' 

At ail levels, we observed' more boys th^ -^irls . using the 
>cbmpyters. At the elementary level the^ malf^^^male ratio was 
1.6 tb while at the high sch^sbl level this number had 

increaseii^tb 3. 5 tb 1/ » >^ - * . V - % I 

- ^ 1. • --^j^-. • '-L_^'^ 

What were the effects pn stu^ents^of usi^g mict^ps? Teachers 

felt that micros tseri^' m^^kin^ 4-^iffer»n students^ but few 

talked of learning but'cbjnts, Telchers' of programming .and 

computer' fiiath felt -that iiiit)i the oiicrb^^ students had ^ a pbwet^ful 

profilem^sbivin^ t tbbl. - ^ Sany » teacher;sj/f elt that iAbtivatxib,Ti« ; 

interest^ status among peers- and'-^ feel^tngs' t of efficacy were. 

enhanced^ .tWh-en"* *' Stod en tj^ worlced on :the ^x machines. The 
^ microcompiTter , h^s ^rov'et^ particularly bseftfl f or a - new ' groUg of 
' Asian immigrants . w^^^are learning^ _to speak Engl ish. They 

practice math on ^he'^mic'pbs* * an^' activity . which.^'dbesn^t rectuiTe 
•mucS EnglisfiV This has fielped_them to .feel^ good* ^but , themselves/ 

as learners ill \ a new' and f bre^ign*^ehyirbnment. Teachers' nbticed 

and mentioned se^' differences in the^ose af tfie micros. Soi^ie 

teactfers felt that girls approached it mpre cautiously at. firsts 

but^ ultimately; could l^ecbme^ as^ inyblyed: Ss^^tRsys 



— — 
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With progrfiMiing offfrfd_ mm ^ mmvlq/ m% third ^gradf« ttadf'nt 
•xp«rtf haw bvgan to spring up. tgpiciiiy malvi th«sv stbdvnts 
mvm SDiii#tiiiivs usvd to h«lp . othir i.tudvpts^ and occasionally do 
prpgraMiing 'for tiachirs. Somi ^df thi high school ixpirts havi 
gottif^ jdbs/ as prograAmirs and tichnicians in local c^mputir 
stbris._._ . _.. * ' w - ^ . ' ' - - ^ - - - - - - 

i_ , _ .... _ _ _ '_■ _ _* 

Taachars eant mora sdftoara and mora training. Soma amphasizad 
tha^ thair sicurity in thi school systtm Itpd brfn anhancid by 
thaif cbmputir-^ilatid skills. 

Administrators at thidistr m^rmm that tha system 

oiii support and expand technological innovation. One raised^ 
some important questions about the future. Is the micro an' 
instructidnal tool or complementary tp the curriculjJm? yf)»t 
rflliy is its educational pbtential# and Jhof^"^ can ue assure that- 

its use is mul ticultur51#^ intard^i^ and creative? if 

commercial people develop the: softtitare# »iii it be junte? - Even 
»xth all of these doubts and- questions^, this administrator iifill 
spend' any surplus monies .this year bjn^ micros becausi bf/^tht 
demand and interest. _ . 

* ^ *-. ^. ■- ' ^ 

Host of the principals ^e spoke vith were relatively ^uninvpiyed ; 

uith ,the microcomputer activities. There are plans at the 

district level»^ hoi9ever# to involve phincipals ajid to encourage 

thalsi to use** computers :^for administrative record-Keep itlg and; 
c omp4lt if riiianag id i^tructibn. 

'__ %— — • ' 

With so many different things happening and on sp feu^ machines^ 

it i*s difficult to detect! patter in Granite. ' Yet there are 

tuio that deserve mention. 

• • • • . ■ * 

- - ______ " . * _ __• 

Firsts (nbst of Oraif ite 's ^ micrbs ; are tibt in .tlassrbbms at ttie 
elementary level.. They af# in f esbof ce_ rbbms-i media centers and 
haiioayi. Such* ll'catibns -mfy fepre^sent a desire far equitable 
access to the computer^ "but^ se sense* it is mor^ likely to 
represent the gefiuine challenge pf intagratins^ cdi^uters .into 
classlSpoiSi- the sfcbndary ^ leVil jthe _ cbiSputer 49 in* 

classfbbmsi' primarily in tt)m math and ti|isines^ "departments. 
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Seconds it is clear that the computer expertise lAhich. students 
bra developing is putting "pressure«*Pn the system shich it can^t 
aluiays meet. While- teachers themsilves don^t^ seem^tp- be 
spreading the innovatibn/.^ students ^ hieds fbf additional ^ cburses 
and better trained teaches may have an impact. " : 

To summarize^ Granite is a model of a iooseiy s^rtjctured 
itindvatidn._ Micros gat d^td schools by ^^if f exen^b routj&s> uiith 
d if ferint funding sburcss^ and *fi usid fbr different pyfpdsek.^ 
Hbst^.bf the energy for the Granite innovation has * come frbm the 
gTass rbotSi^ »itb ..^oifc key-;resbMrces provided centrally:/ The^e 
are "no specific :pians^ or; policies govirning the use of the 

^micl^S. • • ^..^ ' ' :\ - : 

r . . - ..< -■ 10. --r T-^^ .: . , ■ 



-Our l^hird «it9^ Oftvnyivt^ i« Abdvl t)f an : innbvatli^n with most 
^ authority and .Ihltiitivi^ graii fo^ti liySl*^ ^, wi't^^ 

_ Jitfrninimtraform provAdpL nj- mopport. an d encoarjiggmant ^,- . tha r» ara 

no cbAprthansiya :_polic:tf§^^^o^ jplans for. tfra •l»icrocoin|jutir5. 

Daciaiona abioat u^a ara dacantrallzad. _Orf#nviaii) ii^ ^iiniqua in^ 

tha a^arganca of k nais roIa# thi t^aachar^irt f . 

Otaanviaii / ii • if^t'th aaal^arh' iuburban community of about 29» 003. 
TSi^^cbiimugit^^ fbniiiti^ la^^ bailna^^and prof a^ 

paraoni »ho »ork in[ a ntarbg citg. t4rV i^cioacononic laval of 
^tha cqjbioni^ i« !higti. .Stodanta do oall on natipnal ndritii/ and 
aloiost 80% of tha cHijti tchppl gtiaduataa 'go tp poi^tiacbndarg^ , 
aduca^ibn: ' .Iti g^anaral> thm ic|ibbl agitaiif is aagar to kaep 
a^raaft of * ad^Ca;^i9nal innbyati^ to inaintain its amphasis 

on prapara^t^Ibn for cbltaga and ^agand. ^ . 

Oyar tha last tin yaarft^ Of aanvlaiii has rhsdf t|aclinlnj_ antbllmatlts 
of ftflout 15% pyar^^^^ ; .It ndiy : iir^^^ about -5#^0 stgdeiits.'r . 
.PfcVinitig anrb|lttant| and budgatar^ hava liaitad nani 

-hil\inS In racajnt uaaps,** • . » V 

^ .r ■ • ' ^ . r ' . 1 • - , - » . . r ■ ■ ' : 

, I' • / " ' _ * ■ : , _ ' _ ' 

Tfi» icfi.ooi^iyitfjfc him . bi*T) . npvijig- tdiiartf greatvr ciiitraiizatibri 
with r»«pict.; to " i»»UM of cuttitrulUiQ iccpuntSbility, arid 
•vaiuatiofi. j It bopvs to hayi in'.^lacl iobh i df iailod 'sat of 
.(>b j»c'tiy«s- f or 'iach cUrrtcular jraa* . cf i|irio| . ' fillirinced tasts p 
Sayad to ^i^a^ o6jactiva»»^ aSB;^ a »taJti»ti|at af^am for tha 
di«trict>f[ad«intstrattva conptjta'r «^ nffca i^^^bi.sihit to, 

t?!aca stbtfants' firograsi thtvogti ^ha ad u cation j^l sij^tMi. 



Thai^f; fra 37;picrbsr^W P^^^^ and 3- Applas^in tha district* a|ed 
ti'&^tril^ in tha T alamantarg ^achbois and. 2 junior high Schools. 
Fbilr^ bf \tha Pat«v«(ra ioanair«»- »^ ^ micro's Jtialpng 

to / tha schaola ih hoosa' tham. tliag ara usad \f or Vaipadiition^: 
dr*ii f^^* practical rainforcMiant# litaracy and programming - 
Thag "ar^. usad *or, tha. . «ull\ fanga of. ^studahts^ .including tha 
^aarnlng disi&^lad.^ — 



Host qf t*a ini.f iativa^.^ micracompotars into schools 

has cdfea' from parantf and} taachtfrs. Th'a 'tfistfici: siip^ ^a high 
schooi^i taacffar : «ho sarVatS as coja^ytfr cbbrdi She is 

iDca^d a^ tA^ Higift school .and« itiJaTdd^^^ tb har 4istrict--vida 

t^aspt^ti|^il^^t^ tiachas .^twb rbiipiitaf cbursas and rbnsi tha high 
scbbbl c bmp oiar club s.^ t V : 



tha^ most significant f form of support from tha district is 
through' -insarvica tauriasr^^^^C cbursas* taught bg 

loca^ taachars* afa b^far^ In addlttom the school? 

iystam' mafcaf a i:<mtrib4jtibn tb»ards tuition for taachars «hp gat 
cdmpii|ar*ralaf ad training aHrahj^ra: / ^ 
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Microcomputtrs fiVttiXiAii into \Orfinvilw schbbis at the 
^ itiitiitiVi ; of thi xbiRputir cbbrdihitbr with «dinijirstrative 
approvil. *n tSi*f.*ll -of ^1979 bnr plicfd in each of the 

. t4^mentary mchoolm. Thesf purchnsed o^t of ^district funds. 

Sne tfacher^.froia eacii ei^^ school 1119s trained the suinifier 

before the Pets arMvedi. : Sinci thenV ttiete schoois have bdusht_ 
^ additional micros iirrtih^^trirs~bVtaiTf^^ "tTj^btTgTr 
parent--teicher /.prgat^zliibnsr and from schobl operating budgets;. 
B'ecause ail of the ^jd^iti^^ . haye dependid .on teacher 

and parent initiatiy#i^'^^^^ are now unequal rftimbers of inicros 
. in the^eleme.nt^rg schools. The role of principals hats ranged 
from supportive to negative#_with many tiegtral^ Iti/^at leasts, one 
case a principal has changed tl^^s public, posture ffbiii negative tb 
positive itl ^the faci bf parent enthusiasm. : > 

^1 Software in Sreenyiew^ ^>as^ been .acquired various wags# 

pr4Mrily fX'om inexpfnsiye sourtesj such as Cursor magazine and 
other public s.chjool sgttems. There i^ some commercially , produced 
spriwarii as iiwll as soine prbgt*¥{ns which wfrl produced in the 
district ^_ by tfa^hiri and students. High schobl students are 

responsible fbr^ updating tfti ''set^ of tapes whi^h: h^s been 

co^llected and duplicited^ A cataibgue of ereenvieon 

; tapes^ describees, each program^ gives' gra^e v level si and r^tes 
s.oft0are. according to. Bloom's -ta^onqm^; Th# software is largely 

^ ;^rlll in math and langoagi arts# sbmetimes iti a |Jme f brihat^ 

St ^the elementary level mic^ more in the*upper t 

in the lower grades^ on. a sign-up 

. basis. there^'isi'genera^ teacher who man«ges^^ the micrds* 

usually a_ teacher buff/ The .buffs are very' knowledSesble ^bput 
micros^ and.-bive glvin a great, deal ojF persbtial- time jfcb '^becoming 
sb. Biybnd tfils* they are inthu 

a?e .eager to inyoiye' othi^ tea^^ Withoutt 
compensation in time' or moneys ,v '^'^1^9- teach# give support to and 
spreail the word aftusng mother t^eac her s/^f^^^ male ^^nd 

fenpie, BXif fs# - spm*/ iitith ^n(l_ some* withbut^ previous cbmpirter 
-f^perienci. One*-teacher tbld us that it was impbssible^tb 
predict -who ^bb Id become a -buff* who, wbuid find-^these machines 
;^^captiy§.ting. in- moit *. of the elementary schools - tfiere was^ ^t 
^ least one other micro buff~in some cases a teacher# in others a 
parent. ^ - . '\ ' > *• / . 




;er s' * * ar^e c 1 ear 1 y ^ in el emen tar y . c 1 as sr bbins - i^n 
lewi^ in contrast to other sites. Elementary teachers have 
goals' for t/sing the micros. Some loaii^t children to have 
^un while learning^ others .want students to be camf ortatrle with 
"^computers. . Some focus, on children 's skill developments others *bn 
the teaching bf programming and prbblem^sblvi-ng. \ 

^_ ■_ L • - V: ;_ 

Evan th^o^f^_ the micro^ are physicalliy pre^enti there^s^eems to be 
a tack Qf^lf^tpsratton iirith\t : cuir^^iculii'm. Children^ere often 
okservid^ 1ip\ihg drill \ and prairtidiif in areas which " did not _ 
cbitfcide with -X urr ent cl^issTdo In b9? classrbbm^ 



Itii dbsefvid-'^hildfin wdrKitig on fnapping skills as seat uidrk and 
using related skills in a cbihputir game. Yet neither teacher nor 
:^$tudents s^emeii aiMre' of the connection. 

the teach«r buffs and special education teachers have careful Ig 
articulated vieiiisl of hoia to integrate mgrk on the computer ufith 
btbif modes bf: learning in tHe classroom. For many other 
teachers^ thought s^uch integration ^s not a stabbed goal; Many 
qf ^ them are at a much more tentative stage mxth . respect to 
mrcroSr- they^ need first to master the machine * before they can. 
;thinfc about mq% iff using it productive*ly. 

At the secdfidar^ level micros are used primarily in the junior 
highs. A cbmputer literacy course has just been initiated for 
ail seventh; graders* An attempt is being"^ made to involve 
teachers .from nQn-*math areas^in this course. Elective courses in 
programjiiring and computer math are available to eighth and ninth 
gfaders» and there are af ter—schc^l clubs. fficrps are used for 
other sub ject'^areas* including English^ vocational education and 
earth sciencesi^ ' » * 

In the junior highs the micros stay i^ one room <aiso the 
classroom of the jhath and Qomputer teacher ) and students «go .to 
those classrooms. In order f pr^^teachers in other subject areas 
:tb use the mict*qs» class locations must : be switched. This 
process is very cumbersbme* and requires planning far in advance 
of actual use, _r Therefore* ^t is difficult for the mxcj^bs to be 
used broad > 

- - '\ - ' -. . . .- - _ - ■ _ _ _ __ - - ■• ■ - 

At the^^ high school the two micros are used for classroom 

deSpnSvt^atibns and fbr programming by * high school students uihb 

uirite Ibftware fbr the ^elem^ntary and junior high teachers uthb 

reques^^ it. ' z - 

Teach eirar^ in Or^envieuj are in general, enthusiastic abou*^ the 
micrbsv ' Some reported that the micros had an iff let on their 
role ill classrbpii^* putting the children more in cbhtrbl bf 
their , bum learning, and t^acheT^'s mbre in the role bf resource 
persons mho anstnered * questions and shared -\ children'^s 
discoveries. Some teachers felt that they learned neo things 
About their students by observing them use the micros. Teacher 
buffft have a neti^reiationship 'with their peers. They are tloui 
teachers of teachirs^ 

Teachers in Sreenvietu* though* complain that there^s not enough 
time to learn hou to uae the micros*: to previeo programs and 
plan for their, tr^telligent use in classrooms. They feel there 
Is not enough variety of softitiare and that what there is is not 
conceptually Cha|.lenging enbugh. 

Hoi da micros ii^^al^^ a /~dif f ereSc^ f or^ Qreenview students? 
Students themselves are clearly enthusiastic* and havf initiated 
iuncAtime and after-school computer activi'^ies.^^ Teachers in 
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- ^ , : 

GrvfTivitto afvi on tbt. uiholf^ reluctant ts talk about cognilfiye 
or l«arfiing dutepmis for itydstits. Thiy .fiil it is too socin ta 
till. Hduiivfr^ many talk., about ifficts rilating to social 
interaction ahS self istieor. students often work together on 
micros in ©reenvxeitfj^^ and teachers feel that there have been 
$axns in social skills as a result. Some also repqrt gains' in 
self' esteem on the part of those studeiits who learji hdw to use 
th6 micf^ and ean theft .help others, _ . ; . 

Student experts have come to play an important role in 
Greenyiew^^ ^ Although J^schools have alisags had stxidents oho were 
outstanding ' in 'some areas* these experts are d^if f ererit 'in two 
respects. First* they are taking on a callegial role wijth. 
resp^ect - to teachers. They, teach* help* and work alongside 
teachers* as well as with other students. Teachers are -positive 
about this collegial reiatxdn with their students* and dort"^ 

seem to find it threatening. 

Second* these experts are putting .pressure dtl the system* asking 
it to meet their needs for more knowledge anc^ training^ For 
example*^ a seventh ;grade computerV clu^ is now learning the 
programming skills n^ ta eighth graders.; What they 

will do next year concerns teachers and administrators. - 

Students we Qbseryed wire interested and enthusiastic in what 
they were doing. In one junior high- programming class* students 
didn't notice when the bell rang. The teacher claims . this is a 

frequent problem. ^in ©reenyiew there was equivalent use o 

micros vby males and females in elementary grades. But starting 
in 7th grade* males predominated by a ratio o^ 2. 5 to 1.' 

' In (Sreenview* the schools are beginning to see students who have 
micros at home. Although there was no repbr^ of cur.reht impact/ 
the schools are beginning to anticipate a home--schti9l connection*^ 
around the technology. They are considering selling the^ tapes 
which are used in ichool to parents. 

District admihinistratbrs are committed to cbmputer'^^ literacy as 
an iiMied iate goal* but have questions about the future. They are 

concerned about the lack of coherence and policy. A task force 

of teachers and administrators has been formed to begin charting^ 
policies and goals* and to design a computer curriculum. 

From the administrative perspective* an innovation which has 
gone its own way* with individual teachers <dbing what they ^ 
choose^* must now be made more rational and better artic^ 
with the goals and curriculum of the system: the Qreenview 
innpvationi then* is bound to become more centralized soon. It 
will be impdrtan't to discdyer what consequences follow from this 
move towards greater* centralization. ^ 



Having briefly summarized our data* what conclusions can we 



13. 



draw? He Havi seitl three . different innovations "which reflect 
the school systems of which they* are a part; : ^chodl systems 
issimilate microcomputers to their own gbals/ needs/ and ways of 

operating. ^ieariy^ Salerno would not have a eranite-sty le 

innovation/ nor the other way around^ 



Oh the other hand/ ' each system is now .experiencing or i& likely 
^ experience^ . changes^ r j frpm^ this , inndyatidjl- — new 

staffing pattims/ new' roles fot^ teacher and ^tudentsj ' new 
sources of curriculum. If there is a microcomputer revolution 
^oing on/ it may take different, forms .iji differei^ contexts. 

There are fiVe trends we. observed whi'fh we think raise' qustions 
of critical import.* These are: . \ ^ 

i — Differential access to the microcomputers 

— The emergence of new roles in response to the 
. _ micrpcdmputers _ , ^ * 

—Tfie lack of integration of micrdc^dltiputers itltd 

elementary classtobms and curriculum 
— -The inadequate quantity an.d quality of sbftiiSare 
—The lack of knowledge about the ef fleets and 
dutcdmes of microcomputers in education 




Dif f ereritial Access to Micrdc 



uters 



in ail of* our sites^ we saw differentia In 
Salerno the differential access is deliberate/ since th'e micro 
is being used to improve the performance ""of ii^tudent^ who are 
beldw gr;adi level. He Uidnder/ thdugh/ what ^'5dme\df th# riting-term 
butcbmes^ii}ht be of limiting- micro use to students . whp^ need 
remediati'on. Will the qii|p€r in grades klndel^^rten through 
eigh^t be se»n Jas a ^machine only for children wh^aren ""t doing 
well? One mijddle* school teacher in^ Salerno to id us\tha^ he felt 
there was a stigma attached to using the micros/ andVre^used to 
have any in his classrddm as a result. . The. students whom we 
observed in < prdgramming classes at the high schd|)l were all 
''good in matn". One can easily imagine a world inlwhich all 
students have access .to micros/ but in which^ llevels bf 
achievement determine ^hat studjpqis: are permitted to 1^ with the 
micro; The educational assumptdLonsNji^ehi^d such a dil/ision of 



applications/ as well as th 
very carefully tb be examined 



The other two sites we' visited 
access/ ' with vei^y few machines 
grdupf df stutfents. However/ si 
largely on local initiative/ there 
micros ambng schools. This gives 
to computers than others/ merely b 
to. We do not think there were 
the* , have and have not school 
pdpulatidns served. But clearly th 




ucatidnal outc bmes/ need 



equity bf 
specific 
depended 



specifically valued 
being restricted to] 
nte both sites have; 
is an unequal distriibution of 
some students grea'^r access 
ecause bf what sch^rol they go 
systematic differences between 
s with respect Jcb« student 
is needs to be lorpked at. A 



"Ij^cal initiative" model t)^ innbvatibn could unihtentibnally 
result in considerable 'differential access. - 

Jn ail of our sites ue observed differential use according to 

seXi.^^aVticularlg at the, secondary levels This is not an issue 
of Iccrss per se* since girls are not systematically excluded 
from using cpmputefs. ' At the ej^emeht^ry levels each sex could 
and did usjr^the micro mpre or less equaily._ Bot*^ smarting- in 
seventh gr^:^r> when^ the-.^mtcro ^ of classrooms . artd 

hatltiiays ihto < math and -business departmentsi^ ^there ruias an 
averiDhelmingly male representation among students tuhb used the 
micros. CAlt^^gh this uias ^tidt a system^ic sur'vey* tl^e 
cdnsis^tenby Qif ^ bur ^findings and the size of ttie differenced 
suggest tha^b this trend is replicable. 3 

It;is>^ of tborse* too earl^ io tell ohether those girls uiho have 
learned t^ -use micros in elementary school - will f plldui them tb 
the math department in jcmior and senidr high. If tliey db< then 
the_ micrcl^mputir innbvatibr^^ be . respbnsible f or ^ some 

prafbuhd . changes in the sV^c-dif f erentiated ^n^ture . of bur 
secondary schob.l curriculum if^not* then the microcomputer may 
ufll become a part of the intiiiiate conjiectitirT betuieen males'and 
math ,^hich ailready exis.ts in pur schocfls. It is impdrtant to 
look carefully at this aspect df micrdcbmputer use. 

Emergence of New ftbles in Be^^^se-^b_Wi^rnc^bmputer * 

One / roie ohich has emerged is that of teacher bu^. Teacher 
buffSi as indicated above^ are not only interested in and 
knoiiiledgeable about the micrdcdmputers* but play ^ a central rble 
in spreading the innbvatibn b t^a^lritnK a n d^-^-^e ttc^ ur a d i n d other 
teachers^ They give a gre^^^^^^eal of pers^al time tbi this wbrju 
with little or no compensWtl^In^ There are a number Jof fquestions 
about the teacher buffs! which could constitute the . t^ses of 
research. ^ . • "Os y± 

First* it Ls ioipbrtant tb- know wh^etfter buffs emerge in bhly some 
kinds . bf settings. He saw them in @reenview> and not in other 
sites. We wonder whether^ there are unique features of the 
ereenview innovation which make it , possible or even necessary 
for buffs to emerge. br« alternatively^ is the teacher buff a 
role which emerges at a certain stage if any -irtndvatidh? 

'In terms bf the future of teacher buff^i we wonder how Ibng they 

will continue at the present pace before they burn bbti . leave 

the system for- more lucrative , positions in industry « or their 
rdies becbme officially recognized and institutipnaliied. 

Finallyf it is implbrtant ^tb determine whether ^T"*^^^t^Klt er buffs 
are necessary for an effective innbvatibn. Db^s an innbvatibn 

effectively, take hold only when there is a c'e^tan amount of 

mitisionary zeal among ^those at the grass roo:^* or can an 
innovation take hold jMst as effectively when it is centrally 



planned and resources are widely distributed (as in Salerno)? It 

is interesting ttat the site in whic^ micrbcbmputers were in 

eiementary classrooms is also where there were buffs. Sre 
buffS' with their I personal detlication and involvement* * necessary 
for getting micrbcomputers into classrooms? 

A second role which has emerged is that of th# student expert. 
These experts are new^both becabs^^ of their instructional and 
cdllegial role vis a vis teacfiers and students* and because they 
are asking for- something from the school system. Their need for 
more courses and better traaned teachers poses prbbiems which 
schools must solve. 

Me wonder whether these Special r^les will cbhtinue or whether 
it is simply a question of teachers catching up tb the students. 
Once there are enough highly sieilled teachers will student 
:^xperts becbme "just students" again? Or will the ^oiiegiar 
type of relationship which has been developed" . continue? J4e. would 
like to know how schools are respbmJiti| to the pressure from the 
student experts*^ and whether a^d how schbbls : make use of the 
wealth of student expertise. ' . 

^ , ■ ^ 

Lack of Inteqra4^vofr into Elementarg Classro oms and Corriculom^ 

rfi Salerno the computers are nbt in elemetitary classrooms by 
design^ bu^t thS ' ibrk on the computer^ is integrated with the 
cla^srotom curricuiqmm^ by way of shared objectives. We wonder 
whethej^ /i^his works ^^ocation^i ly^;r is it poss^ for children 

to relate what they d($* on the microcomputers to what they in 
the classrooms when "the related activities ojccor ' at different 
times^ in different places, and with different teachers? ^ 

-^^ * . . . \' , ' 

, -^^^ ^ ■ • - - - 

In Granite micrbcomputers Ibfrejaisb not in classrbbms« although 
not. by design* while iit.,er:eenview they were ' in classrooms* but 
were not well integrated with the curriculum. 

Me would like to knoiS wheth^r.^bringifig the , microcomputer into 
thi classroom is the first st'ep in integrating it witji the 

ciassfobm curriculum. Is it a .^necessary step? What kind df 

suj^ort and knowledge do teachers need in order • to integrate 
classroom work^. with microcomputer activities? * Will the teacher 
buff turn btJt tb be an essential resource for making this happen? 

Finally*'' ^e need to think about ^ nbt merely whether the 
microtbmputir can be integrated with the bngbing^ curriculum byt 
about whether it will have an impact on the curriculum. , In ail 
of. dyr sites it is. In Oreenview and ©ranite/ it is having an 
impact becluM new courses are being created to teach students 
how to use and prbgram the micrpcomputer, In Salerno it is 
because the software design grbup is essentially writing 

cuTricuium for the district, This^grbup iJses as guidelines the 

baseline objectives established by the^ district* along with 
sti'ti-adopted textbooks. NeverthelesSi translating an objective 



into software is no trivial matter. 



During bur visi 
stated objective 
fact dnd pinion) 
had to deterqiine 
tben > titans I^e 
all 'of these 
curricular dec is 
large numbers of . 



t to Salerno we watched develope^^ talCing a 
<e^g. students must know the difference between 
and writing software to tea^chr it. Th^y first 
for themselves what, faci; and ^pinioii were# and 
their ideas intd^ atl instructidn#l .'program. At 
s they were making important instructibn'^1 and 
ions# decisions which^ would eventually affect 
children in the district". - 



ility o-f ^^oftware ] ^ 

Teachers, in Granite an^ Sreenview cbmprained that th#re was hot 
ehbugh sbftware in the hph^ath areas^, ' ISe.wauld '^li'te 

what is^^po^5§r What kind of a Senu /do^rt need? What 

makes SQiife a^ useful, and oth«r software hot? Even with .the 

dearth of software^ not all of what is available is used. 

* * ' 1^ 

□he cbhtributibh to ysef ulhess ' mag be whether teachers have ahg 
j^put tb its develbpmeht,, / Sbf twarei /unliJce textbooks^ is 

o§iq.ue in the local possibilities for its- development and 

mo'dif ication.' in one Granite suburb .^we visited there is an 

expj&ri$iental program in which teachers request software from a 
small development grDup which- prdllyces 'it* .ibeh field* telts it* 
withi teachers and studehtSA. the ^bdifie^ itj ahd theh makes it 
available ih the schools. This -expe7)imeh.t has geherated a great 
deal of local enthusiasm. |t v would ^tb compare^ 

softwa,re use in this, district with ^hat in a comparable df^strict 
tLihere there is no teacher input. /Modification p,f software is 
another -form of ^teacher ;i'nput« and again#^ it should be Ipoked at 
dh relati^h to teacher use ahd adbptibh. 



Teachers want better q^uality ^sbf tware. But heither' teachers nor 
developers seein to knowi or be able ''to state 'ex'piicitlg*^ what 
makes good' software. ' -there are undoubtedly implicit standarjis 
which it would: bi impdrtaht tp probe. 

^_ _ ■ - _ -_ . - - - - _ ■ - V - - ^ . _- ' 

ttbre general 1|9« what * is needed i^ thebry bf sbftware — mbdels 
for the ways in wh|ch^ ,ide.as cah^^b^ software 
medium* . along jwith research about ^ how . diljf erent forms of 
impietfientatjon meet different* educational goals and purposes. 
Siich^thebry' would'/ reciuire. the ^syhthesis of/ knowledge about 
ihstructibh* learhihgj^ develbpmeht* perceptibh /ahd media. 

Rnowledge 



:Ko* one:, really irnowi about the educational or developmental 
cbhseq^uehces for childreh of usihg micrbcbmputers. What 
teachers tell us about primarily are sbcial butcb^es related tb 
social interactibhi^ status and sel^^este^m. That ^any. teachers 
m^de such cb^ehts clearly targets this as a rich area for 
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studg: On ;the other hand> that no one knew what children were 
learning bg interacting with the mi crbcompoters clear ly targets 
this is a cri-tical area for studg, >^ not that teachers 

haven't read an abun|iant research literature* but rather that 
; there is alinost no literature t^^eao. 

the nti>crbcbmpoter innovation is> bejpg fueled by ^ great deal bf 
enthusiasnir with the conviction that the microcomp&ter is a g^od 
thing. "Yet no one knows for sure if it'is* how tt Isy/oT* 
really* what it's good for*, in teritis of educational outcomes. We 
need to. begin acquitting such knpwletfge very quicklyj ^in order to 
hel^ guide ah ihhdvatioh * which is bound to grow evetl itl <the 
absence of guidance. * _ :- 

llhat is clear from our study* however* is th^ microcomputers on 
their own wi^^^npt . any particular outcomes.. Their 

impact will depmd* '^hbt\ t)niy bh_ h^ but* to a 

large extent* on the ^djLicatibrial content within which they ar« 
embedded: \, 



